
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

58
6 

34
0

B
1

��&������������
(11) EP 1 586 340 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
08.06.2011 Bulletin 2011/23

(21) Application number: 05252269.5

(22) Date of filing: 12.04.2005

(51) Int Cl.:
A61M 1/06 (2006.01)

(54) Breast pump

Brustpumpe

Pompe à lait

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR

(30) Priority: 12.04.2004 US 821924

(43) Date of publication of application: 
19.10.2005 Bulletin 2005/42

(73) Proprietor: Sea Profit (Hong Kong) Limited
Kwun Tong,
Kowloon (HK)

(72) Inventor: Yuen, Yat Keung William
Lam Tin
Kowloon (HK)

(74) Representative: Brookes Batchellor LLP
102-108 Clerkenwell Road
London
EC1M 5SA (GB)

(56) References cited:  
US-A- 5 542 921 US-B1- 6 547 756
US-B1- 6 673 036  



EP 1 586 340 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention relates to a breast pump and, in
particular, an electrically operated breast pump for draw-
ing milk from a user.

Background of the Invention

[0002] There are in existence a large number of elec-
trically operated breast pumps, allowing a user, e.g. a
mother, to pump milk from her breast. Various pumping
mechanisms have been proposed for drawing milk from
the mother’s breast, including, for example, ones dis-
closed in US Patent Nos. 6,045,529 and 6,355,012 is-
sued to Nüesch. Such mechanisms are generally speak-
ing rather complicated, and thus costly to manufacture.
In addition, most such mechanisms include gear trains
which would generate much noise, especially when the
motor is operating at a relatively high speed.
[0003] In addition, although a user may, with some ex-
isting breast pumps, be able to adjust the pumping cycles,
e.g. by varying the number of suction cycles per minute,
or adjusting the vacuum level for pumping milk from the
user’s breast, it is up to the user to decide whether to
make such variation or adjustment, and the user may
simply have no information on which to decide whether
the current pumping rate is suitable or not In this connec-
tion, US Patent No. 6,547,756 issued to Greter et aL dis-
closes a programmable breast pump which may be pro-
grammed to generate a number of different milk expres-
sion (extraction) sequences, or curves. In this arrange-
ment, a motorized pump is provided with a microproces-
sor-based controller. Cards, with microprocessor "chips",
containing instructions for different suction curves are
also included, which may be inserted into the breast
pump, so that the instructions in the cards may be read
and acted upon by the breast pump. However, as in the
case of other adjustable breast pumps discussed above,
it is still up to a user to decide whether to change the
mode of pumping operation of the breast pump, and a
user may not know whether an alternative, and if so
which, suction curve should be applied. A further short-
coming associated with conventional electric breast
pumps is that the user is provided with no information as
to the time required to fill up the milk receptacle, e.g.
bottle.
[0004] Such and other shortcomings discussed above
are also present in breast pumps disclosed in US Patent
No. 6,673,036 issued to Britto which discloses a pump
as defined in the preamble of claim 1 and US Patent No.
6,090,065 issued to Giles.
[0005] It is thus an object of the present invention to
provide an electric breast pump m which the aforesaid
shortcomings are mitigated or at least to provide a useful
alternative to the public.

Summary of the Invention

[0006] According to the present invention, there is pro-
vided an electric breast pump as defined in the claims.

Brief Description of the Drawings

[0007] A preferred embodiment of the present inven-
tion will now be described, by way of example only, with
reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of an electric breast pump
according to the present invention;
Fig. 2 is an exploded view of the breast pump shown
in Fig. 1;
Fig. 3 is a sectional view of the breast pump shown
in Fig. 1;
Fig. 4 is a sectional view taken along the line A-A in
Fig. 3;
Fig. 5 is a circuit diagram of the breast pump shown
in Fig. 1;
Fig. 6 shows part of the circuitry in the breast pump
shown in Fig. 1;
Fig. 7 shows a liquid crystal display (LCD) setting in
the breast pump shown in Fig. 1;
Fig. 8 is a block diagram of an exemplary microcon-
troller which may be used in the circuit shown in Fig.
5;
Fig. 9 is an enlarged view showing the engagement
between the pump motor and the diaphragm in the
breast pump shown in Fig. 1;
Fig. 10 is an enlarged sectional view of part of the
breast pump shown in Fig. 3;
Fig. 11 is an enlarged perspective view showing the
mechanism for manual adjustment of the level of
vacuum in the breast pump shown in Fig. 1;
Fig. 12 shows a first configuration of the manual vac-
uum adjustment mechanism shown in Fig. 11;
Fig. 13 shows a second configuration of the manual
vacuum adjustment mechanism shown in Fig. 11;
Fig. 14 shows an enlarged sectional view of the milk
flow sensing mechanism in the breast pump shown
in Fig. 1; and
Fig. 15 is a flow chart showing the steps of operation
of the breast pump shown in Fig. 1.

Detailed Description of the Preferred Embodiment

[0008] Figs. 1 and 2 show an electrically operated
breast pump according to a preferred embodiment of the
present invention, generally designated as 10. The
breast pump 10 has a hood 12 adapted to be fitted over
a breast of a user in an essentially gas-tight manner, for
pumping milk from the breast. An insert 12a for contacting
the user’s breast is received within the hood 12. The in-
sert 12a is made of a soft plastic material, e.g. silicone,
to provide comfort to the user during use. The hood 12
is in funnel shape and has a tunnel 14 leading to a con-
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nector 16, which fluidly communicates with the hood 12,
and with a milk-receiving bottle 18 via a valve seat 20,
the structure and function of which will be further dis-
cussed below.
[0009] The connector 16 is engaged with a head por-
tion 22 which houses most of the operating components
of the breast pump 10, as will be clear from the ensuing
discussion. On a top surface 24 of the head portion 22
is provided with an ON/OFF button 26 for selectively ac-
tivating/deactivating the breast pump 10. Also provided
on the top surface 24 of the head portion 22 is a liquid
crystal display (LCD) 28 for displaying various operation
information and data relating to the operation of the
breast pump 10. The head portion 22 is connected with
a handle 30, which also acts as a battery compartment
for housing a number of batteries 32 for powering the
breast pump 10. The handle 30 is swivellable relative to
the head portion 22 for easy handling. On each side of
the handle 30 is provided a PAUSE button 34, allowing
a user to temporarily suspend the operation of the breast
pump 10 by pressing the button 34 once, and to resume
its operation by pressing the button 34 once again. On a
side of the head portion 22 is a power jack 36 which
allows the breast pump 10 to be powered by an A/C
source, possibly via a transformer (not shown).
[0010] Fig. 3 shows a sectional view of the breast pump
10. As shown in Fig. 3, provided in a chamber 37 of the
connector 16 are two infrared (IR) units 38a, 38b, each
including an IR transmitter and an IR receiver. Housed
in the head portion 22 is a pump motor 42 for operating
a pump diaphragm 44 for generating a low pressure (vac-
uum) in the breast pump 10. Within the handle 30 is a
valve motor 46 for operating a needle valve 48. The valve
48 is pneumatically connected, e.g. via a hose (not
shown), with a nozzle 50 which is in turn pneumatically
connected with the milk-receiving bottle 18.
[0011] Housed in the head portion 22 is a microcon-
troller 40 for controlling the operation of various electronic
and electrical components of the breast pump 10. As
shown in Fig. 5, the microcontrolller 40 is electrically con-
nected with and controls the operation of the pump motor
42, the valve motor 46, and the LCD display 28. The
microcontroller 40 is also connected with and receives
instructions and/or signals from the PAUSE buttons 34
and the IR units 38a, 38b. Fig. 6 shows in more detail a
circuitry which controls the operation of the valve motor
46, the pump motor 42, and the IR units 38a, 38b, of
which only one set 38a is shown here.
[0012] Fig. 7 shows the setting of the LCD display 28,
and it can be seen that the LCD display 28 may display
such information as the setting being used, the flow-rate
(slow, medium, high), battery low, and the remaining time
(in minutes) required for filling the bottle 18.
[0013] A microcontroller 40 suitable for use in the
breast pump 10 may be one traded by Sino Wealth Mi-
croelectronics Corporation Limited, of Hong Kong, under
serial number SH6622A, although other similar micro-
controllers may also be used. SH6622A is a 4-bit micro-

controller, which integrates a 4-bit CPU core with SRAM,
4K program ROM, timer and I/O Port Fig. 8 shows a block
diagram of SH6622A. The CPU of SH6622A contains
the following function blocks: Program Counter, Arithme-
tic Logic Unit (ALU), Carry Flag, Accumulator, Table
Branch Register, Data Pointer (INX, DPH, DPM, and
DPL), and Stack.
[0014] Fig. 9 shows an enlarged perspective view of
the pump motor 42, having an output spindle 51 engaged
with an eccentric cam 52 which in turn carries a yoke 54
fixed with the pump diaphragm 44. By way of such an
arrangement, rotational movement of the output pin 51
is converted into linear reciprocal movement of the dia-
phragm 44 in the direction of the bi-directional arrow L-L.
[0015] As can be clearly seen in Fig. 10, fixed to the
output spindle 51 of the pump motor 42 is a linkage mech-
anism 58 comprising six links 60 linked with one another
in a hexagonal ring-shaped structure. Each link 60 is swi-
vellable relative to two adjacent links 60 to which it is
pivotally hinged. Over the output spindle 51 is also pro-
vided with a spring 62 which biases an end pin 64 out-
wardly, which in turn acts on and biases a lid 66 away
from a vent hole 68. The diaphragm 44 is positioned in
a chamber 71 which is closeable by the lid 66, a first one-
way valve 70, and a second one-way valve 74. The first
one-way valve 70 only allows air to enter the chamber
71 from a conduit 72, which is in turn in fluid communi-
cation with the hood 12. The second one-way valve 74
only allows air to exit the chamber 71.
[0016] When the motor 42 is not in operation, the link-
age mechanism 58 will be biased by the spring 62 to
assume the shape and configuration as shown in Figs.
3 and 10. During operation of the pump motor 42, rotation
of the output spindle 51 will bring about simultaneous
and corresponding rotation of the linkage mechanism 58,
whereby the hexagonal ring-shaped structure 58 will
"flatten" because of the centrifugal force generated by
the rotation, thus retracting the end pin 64 against the
outward biasing force of the spring 62. The lid 66 will thus
close the vent hole 68. With the vent hole 68 closed by
the lid 66, linear reciprocal movement of the diaphragm
44 in the direction of the bi-directional arrow L-L will draw
air from the hood 12, through the conduit 72 and the first
one-way valve 70, into the chamber 71, and push the air
out through the second one-way valve 74, thus generat-
ing a lower pressure ("vacuum") in the hood 12 relative
to the outside atmospheric pressure, and mimicking a
sucking action of a baby on a mother’s breast. The suck-
ing/releasing cycle is completed by a releasing action
when the motor 42 stops rotation. Upon stopping of the
motor 42, the linkage mechanism 58 will, under the bi-
asing force of the spring 62, resume the stable shape
and configuration as shown in Figs. 3 and 10, whereupon
the lid 66 will be pushed by the end pin 64 away from the
vent hole 68, to thereby open the vent hole 68. When the
vent hole 68 is opened, air will enter the vent hole 68,
and then back into the hood 12, thus releasing the "vac-
uum" in the hood 12.
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[0017] To allow further versatility of the breast pump
10, a manual pressure adjustment mechanism is provid-
ed, allowing the user to manually adjust the level of "vac-
uum" applied during operation of the breast pump 10, to
suit individual need in different times. As shown in Fig.
11, the manual pressure adjustment mechanism in-
cludes a wheel 80 with a gear 82 in mesh with a pinion
84 on an end of a pin 86 and a valve seat 88. As can be
seen in Figs. 10, 12 and 13, the wheel 80 is fixed to the
handle 30 for rotational movement. The wheel 80 may
be moved by a thumb of a user to rotate relative to the
handle 30, about the longitudinal axis of the wheel 80.
The valve seat 88 is also fixedly secured to the handle
30. Byway of such an arrangement, and because of the
engagement between the gear 82 and the pinion 84, ro-
tation of the wheel 80 will cause the pin 86 to move in or
out of a recess 90 in the valve seat 88. In particular, ro-
tation of the wheel 80 in the direction indicated by the
arrow F in Fig. 12 will retrieve the pin 86 from the recess
90, whereas rotation of fhe wheel 80 in the direction in-
dicated by the arrow R in Fig. 13 will insert the pin 86
further into the recess 90.
[0018] The valve seat 88 is made of a thermoplastic
elastomer (TPE) or silicone, and when the pin 86 is fully
received within the recess 90, the valve seat 88 is fully
sealed, whereas air may enter the valve seat 88 if the
pin 86 is retrieved from the valve seat 88, and the amount
of air allowed to enter the valve seat 88 will depend on
the extent to which the pin 86 is retrieved from the valve
seat 88. The recess 90 is in fluid communication with a
nozzle 92, which is in turn in fluid communication with
the hood 12, e.g. via a hose (not shown) connected to
the conduit 72, so that the pressure within the hood 12
when such is applied over a breast of a user may be fine-
tuned by the user by manually operating the wheel 80.
[0019] When the breast pump 10 is fitted over a breast
of a user and the pump motor 42 is activated, the pump
diaphragm 44 will reciprocate to generate a lower pres-
sure ("vacuum") in the hood 12, thus stimulating milk
ejection reflex and subsequent expression of milk. Milk
from the breast of the user will flow into the hood 12 and
subsequently into the chamber 3 7 in the direction of the
arrow M. The milk will accumulate in the chamber 37,
first blocking the transmission of infrared signals between
the transmitter and receiver of the lower IR unit 38a, and
subsequently that between the transmitter and receiver
of the upper IR unit 38b.
[0020] In the valve seat 20 is a one-way valve 96 which
allows milk to enter the bottle 18, but not vice versa. Be-
cause the hood 12 is at a lower pressure than the bottle
18 during operation of the pumping action of the dia-
phragm 44, the higher pressure in the bottle 18 will pre-
vent the milk in the chamber 37 from entering the bottle
18, thus allowing the milk level to rise in the chamber 37.
It may take several sucking/releasing cycles before the
milk level rises to, and blocks the transmission of infrared
signals between the transmitter and receiver of, the upper
IR unit 38b. When the milk level rises to the upper IR unit

38b, the motor 42 will stop, thus releasing the "vacuum"
in the hood 12, in the manner discussed above. In addi-
tion, the needle valve 48 will be opened by the valve
motor 46, whereby air will exit the bottle 18 via the nozzle
50, and subsequently out of the needle valve 48. The
milk in the chamber 37 will thus fall, on its own weight,
through the one-way valve 96 into the bottle 18, during
the course of which the level of milk in the chamber 37
will fall. The transmission of IR signals between the trans-
mitter and receiver of the upper IR unit 38b will thus
resume, and then that between the transmitter and re-
ceiver of the lower IR unit 38a will resume.
[0021] As shown clearly in Figs. 4 and 14, above the
upper IR unit 38b is a partition 98 which prevents milk
from entering the interior of the head portion 22, e.g. when
the breast pump 10 is accidentally knocked over. Milk
entering the interior of the head portion 22 may damage
the movement parts of the breast pump 10, thus short-
ening its useful life, or necessitating servicing.
[0022] Researches indicate that a baby’s feeding is
not a single continuous process, but rather a two-phased
process in which the baby will initially suckle rapidly,
called "stimulation". Once the breast has been sufficiently
stimulated, milk begins flowing and the baby will settle
into a slower, more relaxed sucking speed for the actual
feeding phase, called "expression". The breast pump 10
can mimie the natural feeding pattern of a baby by first
exhibiting rapid sucking/releasing actions to stimulate the
milk ejection reflex (MER) or "let down". Once milk begins
to flow, the breast pump 10 will then exhibit slower and
longer sucking/releasing actions which help to maximize
milk flow in less time.
[0023] The manner of operation of the breast pump 10
will be further discussed by reference to Fig. 15, which
shows a flow chart of the steps of operation of the breast
pump 10. Once the breast pump 10 is started (Step 100),
the valve motor 46 will be triggered once to close the
needle valve 48, which is called "retainer valve" in Fig.
15 (Step 102). A "let down" sequence will be operated in
which sucking/releasing actions will be carried out at a
speed of 90 cycles per minute at a pressure of 5-7 inch
mercury (in Hg) for 30 seconds (Step 104). If no milk
flows (Step 106), an "expression" mode will be operated
in which sucking/releasing actions will be carried out at
a speed of 45 cycles per minute at a pressure of 7-9 in
Hg for 30 seconds (Step 108). If there is still no milk flow
(Step 110), the microcontroller 40 of the breast pump 10
(hereinafter simply referred to as the "breast pump 10"
for simplicity) will determine if this is the first time such
occurs since the breast pump 10 is started (Step 112). If
not, the breast pump 10 will repeat the above process
(Step 114) by carrying out the "let down" sequence again
(Step 104). If, however, such a situation has already oc-
curred once in this operation, a sign or symbol alerting
the user to seek medical assistance, e.g. to undergo cer-
tain milk flow stimulation operation, will be displayed on
the LCD display 28 (Step 115), and the breast pump 10
will also cease operation immediately (Step 116). For
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carrying out sucking/releasing actions at a frequency of
45 cycles per minute, the pump motor 42 may be acti-
vated for 0.8 second, then deactivated for 0.53 second,
and then activated for 0.8 second, and so on.
[0024] If milk flows after the "let down" sequence (Step
104) or the "expression" sequence (Step 110), the breast
pump 10 will then check whether transmission of IR sig-
nals in the lower IR unit 3 8a is interrupted (Step 118). If
so, a timer in the microcontroller 40 will start timing (Step
120). The breast pump 10 will then check whether trans-
mission of IR signals in the upper IR unit 38b is interrupted
(Step 122). If so, the timer will stop (Step 124). Because
the volume in the chamber 37 between the lower IR unit
38a and the upper IR unit 38b is known, it is possible to
thus calculate the rate of flow of milk (in grams per sec-
ond, g/s) and such is calculated. The valve motor 46 will
be triggered once to open the needle valve 48, thus al-
lowing milk in the chamber 37 to fall into the bottle 18.
The breast pump 10 will also count the number of times
of such triggers of the valve motor 46 as "X" (Step 126).
[0025] The breast pump 10 will then check whether
transmission of IR signals in the lower IR unit 38a
resumes ("released") within 2.5 seconds (Step 128). If
so, the valve motor 46 will be triggered once to close the
needle valve 48 (Step 130). If transmission of IR signals
in the lower IR unit 38a does not resume ("released")
within 2.5 seconds (Step 128), or after the closing of the
needle valve 48 (Step 130), the breast pump 10 will then
check if transmission of IR signals in the upper IR unit
38b is still blocked in 2.5 seconds (Step 132). If so, the
pump motor 42 will stop operation, and the needle valve
48 will be opened once again (Step 134). If transmission
of IR signals in the upper IR unit 38b is still blocked (Step
136), the pump motor 42 will stop operation again, and
the needle valve 48 will be opened once again (Step 138).
If transmission of IR signals in the upper IR unit 38b is
still blocked (Step 140), the pump motor 42 will stop, a
warning signal will be given on the LCD display 28, and
the LCD display 28 will be turned off automatically in 5
minutes, (Step 142), and the operation of the breast pump
10 will also stop automatically (Step 116). Such will pre-
vent the motor 42 from continuing operation when, e.g.
the breast pump 10 accidentally topples over.
[0026] If transmission of IR signals in the upper IR unit
38b is not blocked after Step 132, Step 136 or Step 140,
the breast pump 10 will operate according to the milk flow
rate obtained in Step 126. If the flow rate is between 0.01
to 0.09 g/s (Step 144), the breast pump 10 will switch to
"let down" sequence (Step 146) in which sucking/releas-
ing action is carried out at a frequency of 90 cycles per
minute at a pressure of 5-7 in Hg, and a sign or symbol
indicating low flow rate will be displayed on the LCD dis-
play 28 (Step 148). If the flow rate is between 0.1 to 024
g/s (Step 150), the breast pump 10 will carry out sucking/
releasing action at a frequency of 45 cycles per minute
at a pressure of 7-9 in Hg (Step 152), and a sign or symbol
indicating medium flow rate will be displayed on the LCD
display 28 (Step 154). If the flow rate is 0.25 g/s or above

(Step 156), the breast pump 10 will carry out sucking/
releasing action at a frequency of 38 cycles per minute
at a pressure of 6-8 in Hg (Step 158), and a sign or symbol
indicating high flow rate will be displayed on the LCD
display 28 (Step 160).
[0027] According to the present example, the bottle 18
is designed to hold 151.51g of milk, and in each cycle,
the milk that enters, and is thus collected by, the bottle
18 is 1.5g. Based on such information, and the frequency
at which sucking/releasing action is carried out, the
breast pump 10 is able to calculate and display the re-
maining time required to fill the bottle 18. In this example,
it normally requires 101 triggers of the valve motor 46,
"X", to fill the bottle 18. Depending on the number of times,
"X", the valve motor 46 has already been triggered to
open the needle valve 48, the breast pump 10 can cal-
culate the remaining time required for filling up the bottle
18 (Step 162). The remaining time required will be dis-
played on the LCD display 28 (Step 164).
[0028] If 1.5X > 151.51 (Step 166), it means that the
bottle 18 is filled up, the breast pump 10 will stop (Step
116). If not, the breast pump 10 will check again if trans-
mission of IR signals in the lower IR unit 38a is interrupted
(Step 118), and the pumping action will go on again.
[0029] It should be understood that the above only il-
lustrates an example whereby the present invention may
be carried out. For example, although the present inven-
tion is here described in the context of a "one-pump" mod-
el, it is equally applicable to a "two-pump" model, in which
a second breast pump is pneumatically connected with
the first pump to share in the suction vacuum generated
by the pump motor.
[0030] It should also be understood that certain fea-
tures of the invention, which are, for clarity, described in
the context of separate embodiments, may be provided
in combination in a single embodiment.

Claims

1. An electric breast pump comprising at least one hood
member (12) adapted to be fitted over a breast of a
user and a chamber (71) adapted to be in fluid com-
munication with said hood member (12) via a first
valve (70); wherein a first motor (42) is operatively
associated with a pumping member (44) which is
movable to draw air from said hood member (12)
into said chamber (37) via said first valve (70); char-
acterized in that said chamber (71) has at least a
first opening (68) and a closure member (66) oper-
atively associated with said first motor (42); in that
said closure member (66) is movable between a first
position to close said first opening (68) and a second
position in which said first opening (68) is open; and
in that said closure member (66) is at said first po-
sition when said first motor (42) is in operation and
is at said second position when said first motor (42)
is not in operation.
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2. A breast pump according to claim 1, characterized
in that said closure member (66) is biased towards
said second position.

3. A breast pump according to claim 2, characterized
in that said closure member (66) is biased towards
said second position by a spring member (62).

4. A breast pump according to any preceding claim,
characterized in that said first valve is a one-way
valve (70).

5. A breast pump according to any preceding claim,
characterized in that said first motor (46) is en-
gaged with said closure member (66) via at least one
ring-shaped structure (60).

6. A breast pump according to claim 5, characterized
in that said ring-shaped structure (60) is movable
between a stable first configuration to which said
ring-shaped structure is biased and a second con-
figuration in which said closure member (66) is al-
lowed to occupy said first position

7. A breast pump according to claim 6, characterized
in that said ring-shaped structure (60) is at said sta-
ble first configuration when said first motor (42) is
not in operation and at said second configuration
when said first motor (42) is in operation.

8. A breast pump according to claim 7, characterized
in that said ring-shaped structure (60) rotates when
said first motor (42) is in operation.

9. A breast pump according to claim 8, characterized
in that said ring-shaped structure (60) moves from
said first configuration to said second configuration
by centrifugal force when said ring-shaped structure
rotates.

10. A breast pump according to any preceding claim,
characterized in that said chamber (71) includes
at least a second opening closable by a second valve
(74).

11. A breast pump according to claim 10, characterized
in that said second valve (74) is a one-way valve.

12. A breast pump according to claim 10 or claim 11,
characterized in that said second valve (74) only
allows air to exit said chamber.

13. A breast pump according to any preceding claim,
characterized in that it further includes an adjust-
ment member manually operable to adjust the air
pressure in said hood member (12).

14. A breast pump according to claim 13, characterized

in that said adjustment member includes a third
valve member (86) in fluid communication with said
hood member (12).

15. A breast pump according to claim 14, characterized
in that said adjustment member further includes a
wheel member (80) manually operable to adjust the
amount of air allowed to enter the third valve.

16. A breast pump according to any preceding claim,
characterized in that it further includes a fourth
valve (96) in fluid communication with the hood mem-
ber (12).

17. A breast pump according to claim 16, characterized
in that it further includes a second motor (46) for
selectively opening or closing said fourth valve (96).

18. A breast pump according to claim 16 or claim 17,
characterized in that, during operation of said
breast pump, said fourth valve (96) is openable to
release the vacuum in said hood member (12).

19. A breast pump according to any preceding claim,
characterized in that it further includes at least one
sensing unit (38b) adapted to detect the passing of
milk.

20. A breast pump according to claim 19, characterized
in that it further includes a data processing unit (40)
adapted to calculate the rate of flow of milk on the
basis of data received from said sensing unit (38b).

21. A breast pump according to claim 19 or claim 20,
characterized in that said sensing unit (38b) in-
cludes at least one infrared (IR) transmitter and an
IR receiver adapted to receive IR signals from said
IR transmitter.

22. A breast pump according to any one of claims 19 to
21, characterized in that it further includes at least
a second sensing unit (38a).

23. A breast pump according to claim 22, characterized
in that said first and second sensing units (38b,38a)
are arranged in series in the path of flow of milk in
said breast pump.

24. A breast pump according to claim 23, characterized
in that a timer is provided for determining the time
duration between when passing of milk is detected
by said first sensing unit (38b) and when passing of
milk is detected by said second sensing unit (38a).

25. A breast pump according to any one of claims 22 to
24, characterized in that IR signals transmitted by
said IR transmitter are prevented from being re-
ceived by said IR receiver upon passing of milk ther-
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ebetween.

26. A breast pump according to any one of claims 19 to
25, characterized in that it further includes a display
(28) for visually indicating the general rate of flow of
milk into said breast pump.

27. A breast pump according to claim 21, characterized
in that said data processing unit (40) is adapted to
calculate the remaining time required for filling a re-
ceptacle of milk associated with said breast pump.

28. A breast pump according to claim 27, characterized
in that it includes a motor operatively associated
with a pumping member, wherein the frequency of
movement of said pumping member is adapted to
be varied on the basis of the rate of flow of milk cal-
culated by said data processing unit.

29. A breast pump according to claim 28, characterized
in that the motor is adapted to stop operation when
IR signals transmitted by said IR transmitter are pre-
vented from being received by said IR receiver for a
predetermined period of time.

Patentansprüche

1. Elektrische Brustpumpe mit wenigstens einem Hau-
benelement (12), das so ausgebildet ist, dass dieses
über eine Brust einer Benutzerin gesetzt werden
kann, und einer Kammer (71), die so ausgebildet ist,
dass diese über ein erstes Ventil (70) in Fluidkom-
munikation mit dem Haubenelement (12) steht; wo-
bei ein erster Motor (42) mit einem Pumpelement
(44) operativ verbunden ist, welches beweglich ist,
um über das erste Ventil (70) Luft aus dem Hauben-
element (12) in die Kammer (37) zu ziehen; dadurch
gekennzeichnet, dass die Kammer (71) wenig-
stens eine erste Öffnung (68) und ein Verschlussele-
ment (66) hat, das operativ mit dem ersten Motor
(42) verbunden ist; dass das Verschlusselement
(66) zwischen einer ersten Position zum Schließen
der ersten Öffnung (68) und einer zweiten Position,
in welcher die erste Öffnung (68) offen ist, bewegbar
ist; und dass das Verschlusselement (66) sich in der
ersten Position befindet, wenn der erste Motor (42)
in Betrieb ist, und sich an der zweiten Position be-
findet, wenn der erste Motor (42) nicht in Betrieb ist.

2. Brustpumpe nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verschlusselement (66) in Rich-
tung der zweiten Position vorgespannt ist.

3. Brustpumpe nach Anspruch 2, dadurch gekenn-
zeichnet, dass das Verschlusselement (66) in Rich-
tung der zweiten Position durch ein Federelement
(62) vorgespannt ist.

4. Brustpumpe nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das erste
Ventil ein Einwegventil (70) ist.

5. Brustpumpe nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass der erste
Motor (46) mit dem Verschlusselement (66) über we-
nigstens eine ringförmige Struktur (60) in Eingriff
steht.

6. Brustpumpe nach Anspruch 5, dadurch gekenn-
zeichnet, dass die ringförmige Struktur (60) zwi-
schen einer stabilen ersten Konfiguration, in welcher
die ringförmige Struktur vorgespannt ist, und einer
zweiten Konfiguration, in welcher das Verschlus-
selement (66) die erste Position einnehmen kann,
bewegbar ist.

7. Brustpumpe nach Anspruch 6, dadurch gekenn-
zeichnet, dass sich die ringförmige Struktur (60) in
der stabilen ersten Konfiguration befindet, wenn der
erste Motor (42) nicht in Betrieb ist, und sich in der
zweiten Konfiguration befindet, wenn der erste Mo-
tor (42) in Betrieb ist.

8. Brustpumpe nach Anspruch 7, dadurch gekenn-
zeichnet, dass die ringförmige Struktur (60) rotiert,
wenn der erste Motor (42) in Betrieb ist.

9. Brustpumpe nach Anspruch 8, dadurch gekenn-
zeichnet, dass sich die ringförmige Struktur (60)
von der ersten Konfiguration in die zweite Konfigu-
ration durch die Zentrifugalkraft bewegt, wenn die
ringförmige Struktur rotiert.

10. Brustpumpe nach einem der der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Kammer (71) wenigstens eine zweite Öffnung ent-
hält, die durch ein zweites Ventil (74) schließbar ist.

11. Brustpumpe nach Anspruch 10, dadurch gekenn-
zeichnet, dass das zweite Ventil (74) ein Einweg-
ventil ist.

12. Brustpumpe nach Anspruch 10 oder Anspruch 11,
dadurch gekennzeichnet, dass das zweite Ventil
(74) durch den Austritt von Luft aus der Kammer er-
laubt.

13. Brustpumpe nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass diese
ferner ein Einstellelement enthält, das manuell be-
tätigbar ist, um den Luftdruck in dem Haubenelement
(12) einzustellen.

14. Brustpumpe nach Anspruch 13, dadurch gekenn-
zeichnet, dass das Einstellelement ein drittes Ven-
tilelement (86) in Fluidkommunikation mit dem Hau-
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benelement (12) enthält.

15. Brustpumpe nach Anspruch 14, dadurch gekenn-
zeichnet, dass das Einstellelement ferner ein Rad-
element (80) enthält, das manuell betätigbar ist, um
den Betrag der Luft einzustellen, die in das dritte
Ventil eintreten darf.

16. Brustpumpe nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass diese
ferner ein viertes Ventil (96) in Fluidkommunikation
mit dem Haubenelement (12) enthält.

17. Brustpumpe nach Anspruch 16, dadurch gekenn-
zeichnet, dass diese ferner einen zweiten Motor
(46) zum selektiven Öffnen oder Schließen des vier-
ten Ventils (96) enthält.

18. Brustpumpe nach Anspruch 16 oder Anspruch 17,
dadurch gekennzeichnet, dass während des Be-
triebs der Brustpumpe das vierte Ventil (96) geöffnet
werden kann, um das Vakuum in dem Haubenele-
ment (12) zu beseitigen.

19. Brustpumpe nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass diese
ferner wenigstens eine Erfassungseinheit (38b) ent-
hält, die so ausgebildet ist, dass diese den Durch-
gang von Milch detektiert.

20. Brustpumpe nach Anspruch 19, dadurch gekenn-
zeichnet, dass diese ferner eine Datenverarbei-
tungseinheit (40) enthält, die so ausgelegt ist, dass
diese die Durchflussmenge von Milch auf Basis der
von der Erfassungseinheit (38b) erhaltenen Daten
berechnen kann.

21. Brustpumpe nach Anspruch 19 oder Anspruch 20,
dadurch gekennzeichnet, dass die Erfassungs-
einheit (38b) wenigstens einen Infrarot (IR)-Trans-
mitter und einen IR-Empfänger enthält, der so aus-
gebildet ist, dass dieser IR-Signale von dem IR-
Transmitter erhält.

22. Brustpumpe nach einem der Ansprüche 19 bis 21,
dadurch gekennzeichnet, dass diese ferner we-
nigstens eine zweite Erfassungseinheit (38a) ent-
hält.

23. Brustpumpe nach Anspruch 22, dadurch gekenn-
zeichnet, dass die erste und zweite Erfassungsein-
heit (38b, 38a) in Reihe im Fließweg der Milch in der
Brustpumpe angeordnet sind.

24. Brustpumpe nach Anspruch 23, dadurch gekenn-
zeichnet, dass ein Zeitnehmer vorgesehen ist, zum
Bestimmen der Zeitdauer zwischen der Erfassung
des Durchgangs von Milch mittels der ersten Erfas-

sungseinheit (38b) und der Erfassung des Durch-
gangs von Milch mittels der zweiten Erfassungsein-
heit (38a).

25. Brustpumpe nach einem der Ansprüche 22 bis 24,
dadurch gekennzeichnet, dass IR-Signale, die
von dem IR-Transmitter übertragen werden, daran
gehindert werden, beim Durchgang von Milch zwi-
schen beiden, durch den IR-Receiver empfangen zu
werden.

26. Brustpumpe nach einem der Ansprüche 19 bis 25,
dadurch gekennzeichnet, dass diese ferner eine
Anzeige (28) zum visuellen Anzeigen der allgemei-
nen Durchflussmenge von Milch in der Brustpumpe
enthält.

27. Brustpumpe nach Anspruch 21, dadurch gekenn-
zeichnet, dass die Datenverarbeitungseinheit (40)
so ausgelegt ist, dass diese die verbleibende Zeit
berechnet, die zum Füllen eines mit der Brustpumpe
verbundenen Milchgefäß benötigt wird.

28. Brustpumpe nach Anspruch 17, dadurch gekenn-
zeichnet, dass diese einen Motor enthält, der mit
einem Pumpelement operativ verbunden ist, wobei
die Bewegungsfrequenz des Pumpelements so aus-
gelegt ist, dass diese auf der Basis der durch die
Datenverarbeitungseinheit berechneten Durch-
flussmenge von Milch variiert werden kann.

29. Brustpumpe nach Anspruch 28, dadurch gekenn-
zeichnet, dass der Motor so ausgelegt ist, dass die-
ser den Betrieb stoppt, wenn IR-Signale, die von
dem IR-Transmitter übertragen werden, fiir eine vor-
bestimmte Zeitspanne daran gehindert werden, von
dem IR-Receiver empfangen zu werden.

Revendications

1. Tire-lait électrique comprenant au moins un élément
de capuchon (12) conçu pour être adapté sur un sein
d’une utilisatrice et une chambre (71) conçue pour
être en communication fluidique avec ledit élément
de capuchon (12) par l’intermédiaire d’une première
vanne (70), dans lequel un premier moteur électrique
(42) est associé fonctionnellement à un élément de
pompage (44) qui peut être déplacé pour aspirer de
l’air à partir dudit élément de capuchon (12) à l’inté-
rieur de ladite chambre (37) par l’intermédiaire de
ladite première vanne (70), caractérisé en ce que
ladite chambre (71) comporte au moins une premiè-
re ouverture (68) et un élément de fermeture (66)
associé fonctionnellement audit premier moteur
électrique (42), en ce que ledit élément de fermeture
(66) peut être déplacé entre une première position
pour fermer ladite première ouverture (68) et une
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deuxième position dans laquelle ladite première
ouverture (68) est ouverte; et en ce que ledit élément
de fermeture (66) se trouve à ladite première position
lorsque ledit premier moteur électrique (42) fonction-
ne et se trouve à ladite deuxième position lorsque
ledit premier moteur électrique (42) ne fonctionne
pas.

2. Tire-lait selon la revendication 1, caractérisé en ce
que ledit élément de fermeture (66) est sollicité vers
ladite deuxième position.

3. Tire-lait selon la revendication 2, caractérisé en ce
que ledit élément de fermeture (66) est sollicité vers
ladite deuxième position par un élément de ressort
(62).

4. Tire-lait selon l’une quelconque des revendications
précédentes, caractérisé en ce que ladite première
vanne est une vanne unidirectionnelle (70).

5. Tire-lait selon l’une quelconque des revendications
précédentes, caractérisé en ce que ledit premier
moteur électrique (46) est engagé avec ledit élément
de fermeture (66) par l’intermédiaire d’au moins une
structure de forme annulaire (60).

6. Tire-lait selon la revendication 5, caractérisé en ce
que ladite structure de forme annulaire (60) peut être
déplacée entre une première configuration stable
vers laquelle ladite structure de forme annulaire est
sollicitée et une deuxième configuration dans laquel-
le ledit élément de fermeture (66) est amené à oc-
cuper ladite première position.

7. Tire-lait selon la revendication 6, caractérisé en ce
que ladite structure de forme annulaire (60) se trou-
ve à ladite première configuration stable lorsque ledit
premier moteur électrique (42) ne fonctionne pas et
à ladite deuxième configuration lorsque ledit premier
moteur électrique (42) fonctionne.

8. Tire-lait selon la revendication 7, caractérisé en ce
que ladite structure de forme annulaire (60) tourne
lorsque ledit premier moteur électrique (42) fonction-
ne.

9. Tire-lait selon la revendication 8, caractérisé en ce
que ladite structure de forme annulaire (60) se dé-
place depuis ladite première configuration vers ladite
deuxième configuration par une force centrifuge
lorsque ladite structure de forme annulaire tourne.

10. Tire-lait selon l’une quelconque des revendications
précédentes, caractérisé en ce que ladite chambre
(71) comprend au moins une deuxième ouverture
pouvant être fermée par une deuxième vanne (74).

11. Tire-lait selon la revendication 10, caractérisé en
ce que ladite deuxième vanne (74) est une vanne
unidirectionnelle.

12. Tire-lait selon la revendication 10 ou la revendication
11, caractérisé en ce que ladite deuxième vanne
(74) permet uniquement à l’air de sortir de ladite
chambre.

13. Tire-lait selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend en
outre un élément de réglage pouvant être actionné
manuellement pour régler la pression de l’air dans
ledit élément de capuchon (12).

14. Tire-lait selon la revendication 13, caractérisé en
ce que ledit élément de réglage comprend un troi-
sième élément de vanne (86) en communication flui-
dique avec ledit élément de capuchon (12).

15. Tire-lait selon la revendication 14, caractérisé en
ce que ledit élément de réglage comprend en outre
un élément de roue (80) pouvant être actionné ma-
nuellement pour régler la quantité d’air admise pour
entrer par la troisième vanne.

16. Tire-lait selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend en
outre une quatrième vanne (96) en communication
fluidique avec l’élément de capuchon (12).

17. Tire-lait selon la revendication 16, caractérisé en
ce qu’il comprend en outre un deuxième moteur
électrique (46) destiné à ouvrir ou fermer sélective-
ment ladite quatrième vanne (96).

18. Tire-lait selon la revendication 16 ou la revendication
17, caractérisé en ce que, au cours du fonctionne-
ment dudit tire-lait, ladite quatrième vanne (96) peut
être ouverte pour libérer le vide dans ledit élément
de capuchon (12).

19. Tire-lait selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend en
outre au moins une unité de détection (38b) conçue
pour détecter le passage du lait.

20. Tire-lait selon la revendication 19, caractérisé en
ce qu’il comprend en outre une unité de traitement
de données (40) conçue pour calculer le débit du lait
sur la base des données reçues depuis ladite unité
de détection (38b).

21. Tire-lait selon la revendication 19 ou la revendication
20, caractérisé en ce que ladite unité de détection
(38b) comprend au moins un émetteur à infrarouge
(IR) et un récepteur à infrarouge conçu pour recevoir
des signaux infrarouges dudit émetteur à infrarouge.
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22. Tire-lait selon l’une quelconque des revendications
19 à 21, caractérisé en ce qu’il comprend en outre
au moins une deuxième unité de détection (38a).

23. Tire-lait selon la revendication 22, caractérisé en
ce que lesdites première et deuxième unités de dé-
tection (38b, 38a) sont agencées en série sur le trajet
de circulation de lait dans ledit tire-lait.

24. Tire-lait selon la revendication 23, caractérisé en
ce qu’un chronomètre est prévu pour déterminer la
durée entre le moment où le passage du lait est dé-
tecté par ladite première unité de détection (38b) et
le moment où le passage du lait est détecté par la
deuxième unité de détection (38a).

25. Tire-lait selon l’une quelconque des revendications
22 à 24, caractérisé en ce que les signaux infra-
rouges transmis par ledit émetteur à infrarouge sont
empêchés d’être reçus par ledit récepteur à infra-
rouge lors du passage du lait entre ceux-ci.

26. Tire-lait selon l’une quelconque des revendications
19 à 25, caractérisé en ce qu’il comprend en outre
un dispositif d’affichage (28) destiné à indiquer vi-
suellement le débit général du lait dans ledit tire-lait.

27. Tire-lait selon la revendication 21, caractérisé en
ce que ladite unité de traitement de données (40)
est conçue pour calculer le temps restant qui est
requis pour remplir un réceptacle de lait associé
audit tire-lait.

28. Tire-lait selon la revendication 27, caractérisé en
ce qu’il comprend un moteur électrique associé
fonctionnellement à un élément de pompage, dans
lequel la fréquence de mouvement dudit élément de
pompage est conçue pour être amenée à varier sur
la base du débit du lait calculé par ladite unité de
traitement de données.

29. Tire-lait selon la revendication 28, caractérisé en
ce que le moteur électrique est conçu pour s’arrêter
de fonctionner lorsque les signaux infrarouges émis
par ledit émetteur à infrarouge sont empêchés d’être
reçus par ledit récepteur à infrarouge pendant une
durée prédéterminée.
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